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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air filter characterized by making one sort or two sorts or more of surfactants 
chosen from the group which consists of a cationic surface active agent, an anionic surface 
active agent, a nonionic surface active agent, and an amphoteric surface active agent come to 
adhere to a filter filtering medium at 0.1 - 20% of the weight of a rate to this filtering-medium 
weight. 

[Claim 2] The air filter according to claim 1 with which the nonionic surface active agent was 
used as a principal component of said surfactant. 

[Claim 3] The air filter according to claim 1 with which one sort or two sorts or more of nonionic 
surface active agents chosen from the group which consists of an ARUKI roll amide and 
alkylamine oxide as a principal component of said surfactant were used. 

[Claim 4] An air filter given in any 1 term of claims 1-3 for which the nonwoven fabric sheet 
which consists of organic fiber was used as said filter filtering medium. 

[Claim 5] An air filter given in any 1 term of claims 1-4 by which said surfactant was given to the 
filter filtering medium by one approach of dip coating, a roller-coating cloth method, and a spray 
coating cloth method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air filter used as the air filter for automobile 
engines, the air filter of an air-conditioner, the air filter of an air cleaner, an air filter of a 
ventilating fan. etc. 
[0002] 

[Description of the Prior Art] Since an engine cylinder is worn out by dust, carbon dust. etc. 
white the combustion efficiency of a fuel will fall, if dust, such as dust and carbon dust, exists in 
the air by which inhalation of air is carried out into an automobile engine, what was made to pass 
an air filter and removed dust, such as dust and carbon dust, as air introduced in an engine is 
used. 

[0003] The thing on which carried out washing removal of the oils from filter configuration fiber, 
and filter configuration fiber was made to wear static electricity as such an air filter for 
automobile engines, and the thing which made petroleum system oils, such as silicon oil, adhere 
to filter configuration fiber are well-known. In the former air filter, the dust in air, carbon dust, 
etc. can be caught with static electricity, and adsorption treatment of the dust in air, the carbon 
dust, etc. can be carried out with petroleum system oils in the latter air filter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, no above-mentioned conventional air filters 
can be said to be still enough [ the cleanliness efficiency (dust adsorption treatment engine 
performance) of air ], and improvement in the further cleanliness efficiency was called for. 
[0005] Furthermore, each above-mentioned conventional air filter was very difficult to carry out 
separation removal of the dust made to adhere from a filter. That is. since dust, carbon dust. etc. 
entered the interior of filter configuration fiber firmly in the former air filter, even if washed in the 
latter air filter, it was difficult to carry out separation removal of the petroleum system oils which 
adsorbed dust from a filter, and it difficult [ it / it was difficult to carry out separation removal of 
these adhesion dust from a filter by washing, and ] to carry out separation removal of the 
adhesion dust from a filter as the result. Thus, although after use was made into disposal since 
each above-mentioned conventional air filter was very difficult to carry out separation removal of 
the adhesion dust from a filter, especially in this, responding to the request of earth 
environmental preservation, such as environmental protection and resource saving, thought as 
important in recent years also had the problem that it could not do at all. 
[0006] This invention is made in view of this technological background, water, a detergent 
solution, etc. only wash it after use, and it can carry out separation removal of the dust made to 
adhere easily from a filter while it is excellent in the air cleanliness efficiency which removes 
dust, such as dust and carbon dust, out of air, and a reuse is possible and it aims at offering the 
air filter which can fully respond to the request of environmental preservation. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, wholeheartedly, 
as a result of research, by making a specific surfactant adhere to a filter filtering medium at a 
specific rate, this invention persons come to find out that the air filter of the above-mentioned 
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request is obtained, and complete this invention. 

[0008] That is, the air filter concerning this invention is characterized by making one sort or two 
sorts or more of surfactants chosen from the group which consists of a cationic surface active 
agent, an anionic surface active agent, a nonionic surface active agent, and an amphoteric 
surface active agent come to adhere to a filter filtering medium at 0.1 - 20% of the weight of a 
rate to this filtering^medium weight. 

[0009] Since the above-mentioned specific surface active agent is made to adhere to a filter 
filtering medium, adsorption treatment of the dust, such as dust and carbon dust, can be 
effectively carried out out of air, and it excels in the air clarification engine performance. 
Moreover, if water, a detergent solution, etc. wash after use, since the surfactant which is 
adsorbing dust tends to be flushed upwards by water and this surfactant itself has detergency, 
adhesion dust and a surfactant can carry out washing removal easily very much from a filter 
filtering medium. Therefore, if the above-mentioned specific surfactant is made to adhere to the 
filter filtering medium after washing again, since a reuse can be carried out repeatedly, it excels 
in recycle nature. Thus, since it is avoidable by becoming reusable repeatedly to make a filter 
filtering medium into disposal, it can fully respond to the request of environmental preservation. 
[0010] That for which a nonionic surface active agent is used as a principal component of the 
above-mentioned surfactant (the configuration for which a nonionic surface active agent is used 
in the whole quantity of a surfactant is also included) is desirable. By using a nonionic surface 
active agent as a principal component, while being able to improve the cleanliness efficiency of 
air, the washing engine performance also improves and the playback after use will become very 
easy. In addition, when using an anionic surface active agent together with this nonionic surface 
active agent, the washing engine performance can be further raised according to an operation of 
an anionic surface active agent, and when using a cationic surface active agent together with 
this nonionic surface active agent, it can make with what was excellent in antibacterial ability 
with the germicidal action of a cationic surface active agent. 

[001 1] Furthermore, it is desirable that one sort or two sorts or more of nonionic surface active 
agents chosen from the group which consists of an ARUKI roll amide and alkylamine oxide as a 
principal component of the above-mentioned surfactant are used. In addition to the improvement 
effectiveness in cleanliness efficiency of the air by using the above-mentioned nonionic surface 
active agent as a principal component, and the improvement effectiveness in the washing engine 
performance after use, there are the following advantages. That is, since air oxidation cannot 
happen very easily, the ARUKI roll amide and alkylamine oxide which were chosen as a nonionic 
surface active agent can maintain the air clarification engine performance in which did not 
deteriorate even if a lot of air passed the filter, therefore it excelled over the long period of time. 
[0012] While it can make pressure loss small that the nonwoven fabric sheet which consists of 
organic fiber is used as the above-mentioned filter filtering medium, it is the point which 
becomes long lasting as a filter, and it is desirable. 

[0013] As for the above-mentioned surfactant, it is desirable to be given to a filter filtering 
medium by one approach of dip coating, a roller-coating cloth method, and a spray coating cloth 
method. If it gives by ones of these approaches, a surfactant can be made to adhere to 
homogeneity more to a filter filtering medium, as a result air cleanliness efficiency may be raised 
further. 

[0014] In addition, in this specification, the word of a "principal component" means that the 
content rate of the component concerned exceeds 50 % of the weight to all the surfactants to 
which it adheres. 
[0015] 

[Embodiment of the Invention] The air filter of this invention makes one sort or two sorts or 
more of surfactants chosen from the group which consists of a cationic surface active agent, an 
anionic surface active agent, a nonionic surface active agent, and an amphoteric surface active 
agent come to adhere to a filter filtering medium at 0.1 - 20% of the weight of a rate to this 
filtering-medium weight. 

[0016] In this invention, it is necessary to make coating weight of a surfactant into 0.1 - 20 % of 
the weight to the weight of a filter filtering medium. At less than 0.1 % of the weight, even if the 
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cleanliness efficiency of air falls and it exceeds 20 % of the weight, the further improvement in 
effectiveness cannot be desired, but only increases cost to **, and has a possibility that it may 
be sticky on a filter front face, and admiration may come out. As for 3 - 10 % of the weight, it is 
desirable especially desirable to make coating weight of a surfactant into 1 - 15 % of the weight 
to the weight of a filter filtering medium especially. 

[0017] In this invention, the surfactant made to adhere to a filter filtering medium Although it is 
one sort chosen from the group which consists of a cationic surface active agent, an anionic 
surface active agent, a nonionic surface active agent, and an amphoteric surface active agent, or 
two sorts or more and is not limited especially, if the configuration is illustrated For example, 
cationic surface active agent independence, nonionic surface active agent independence, 
amphoteric surface active agent independence, 2 sorts of cationic surface active agent 
concomitant use, 3 sorts of nonionic surface active agent concomitant use, or one sort of 
nonionic surface active agents, and anionic surface active agents [ one sort of ] combination, one 
sort of amphoteric surface active agents, and an anionic surface active agents [ one sort of ] 
combination, and one sort of nonionic surface active agents, and cationic surface active agents 
[ one sort of ] combination — or two sorts of nonionic surface active agents and anionic surface 
active agents [ two sorts of ] combination etc. is mentioned again. 

[0018] Especially as said cationic surface active agent, although not limited, quarternary 
ammonium salt, the 4th class salt of an imidazoline mold, a pyridinium salt mold, and the 4th class 
salt of a morpholine mold are the points of excelling with the air clarification engine performance, 
and are desirable. These cationic surface active agents may be used independently, and two or 
more sorts may be mixed and they may be used. 

[0019] As said quarternary ammonium salt, it is the following general formula (I).; 

[0020] 

[Formula 1] 

/ R \ 



R 



(I) 



[0021] (However, in a formula and at least 1 of four R are with a carbon numbers of six or more 
alkyi groups.) You may be any of a saturation alkyi group, a partial saturation alkyi group, a 
straight chain alkyi group, and a branched chain alkyi group. ; which may have an aromatic series 
radical, the hydroxyl group, the ester group, the amide group, the polyoxyalkylene group, etc. in 
the structure expression — the remaining R group which is not a with a carbon numbers of six or 
more alkyi group again — a hydrogen radical — a methyl group, an ethyl group, or benzyl — it is 
— X- halogen ion or an organic-acid anion — being shown — using the quarternary ammonium 
salt expressed is the point which can improve the air clarification engine performance more, and 
it is desirable. 

[0022] In addition, in the quarternary ammonium salt expressed with said general formula (I), 
when plurality is a with a carbon numbers of six or more alkyi group among four R. each [ these ] 
alkyi group may be the same, and you may be the alkyi group from which each differs, and four all 
of R may be with a carbon numbers of six or more alkyi groups. When there is two or more 
remaining R group which is not with a carbon numbers of six or more alkyi groups similarly, it may 
be the same, and each may differ or the R group of these remainder may be any. Moreover, as 
said organic-acid anion, a sulfuric-acid hydrogen anion, acetic-acid ion, etc. are mentioned, for 
example. 

[0023] Moreover, using that for which the with a carbon numbers of six or more alkyi group was 
used as a hydrophobic group as the 4th class salt of said imidazoline mold, a pyridinium salt mold, 
and the 4th class salt of a morpholine mold is the point which can improve the air clarification 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_eije 



18/02/15 



.JP,2002-066222,A [DETAILED DESCRIPTION] 4/10 ^— v 

engine performance more, and it is desirable. With a carbon numbers [ these ] of six or more alkyi 
groups may be any of a saturation alkyI group, a partial saturation alkyI group, a straight chain 
alkyI group, and a branched chain alkyI group, and may have an aromatic series radical, the 
hydroxyl group, the ester group, the amide group, the polyoxyalkylene group, etc. in that 
structure expression. 

[0024] Especially as said anionic surface active agent, although not limited, a sulfo succinate salt, 
an alcoholic ethoxy sulfate salt, alkylbenzene sulfonates, alpha-olefin sulfonate, a fatty^acid salt, 
etc. are mentioned, for example. These anionic surface active agents may be used independently, 
and two or more sorts may be mixed and they may be used. Using that for which the with a 
carbon numbers of six or more alkyI group was used as a hydrophobic group as this anionic 
surface active agent is the point which can improve the air clarification engine performance 
more, and it is desirable. With a carbon numbers [ these ] of six or more alkyI groups may be any 
of a saturation alkyI group, a partial saturation alkyI group, a straight chain alky! group, and a 
branched chain alkyI group, and may have an aromatic series radical, the hydroxyl group, the 
ester group, the amide group, the polyoxyalkylene group, etc. in that structure expression. 
[0025] Especially as said nonionic surface active agent, although not limited For example, fatty- 
acid amides, such as a fatty-acid mono-ARUKI roll amide and a fatty-acid JIARUKI roll amide 
Amine oxides, such as sugar derivatives, such as alkyI glucoside and a sucrose fatty acid ester, 
and an alkyldimethyl amine oxide AlkyI ether, such as polyoxyethylene alkyI ether and 
polyoxypropylene alkyI ether The fatty acid ester of polyhydric alcohol, such as pentaerythritol 
fatty acid ester The ester of sugar-alcohol, such as an ethylene oxide addition product of fats 
and oils, such as a polyoxyethylene addition product of castor oil, a propylene oxide addition 
product of fats and oils, and a sorbitan fatty acid ester, is mentioned. These nonionic surface 
active agents may be used independently, and two or more sorts may be mixed and they may be 
used. Using that for which the with a carbon numbers of six or more alkyI group was used as a 
hydrophobic group as this nonionic surface active agent is the point which can improve the air 
clarification engine performance more, and it is desirable. With a carbon numbers [ these ] of six 
or more alkyI groups may be any of a saturation alkyI group, a partial saturation alkyI group, a 
straight chain alkyI group, and a branched chain alkyI group, and may have an aromatic series 
radical, the hydroxyl group, the ester group, the amide group, the polyoxyalkylene group, etc. in 
that structure expression. 

[0026] Especially as said amphoteric surface active agent, although not limited, carboxy betaine, 
sulfobetaine. amide carboxy betaine, amide sulfobetaine, an imidazoline mold betaine, etc. are 
mentioned, for example. These amphoteric surface active agents may be used independently, and 
two or more sorts may be mixed and they may be used. Using that for which the with a carbon 
numbers of six or more alkyI group was used as a hydrophobic group as this amphoteric surface 
active agent is the point which can improve the air clarification engine performance more, and it 
is desirable. With a carbon numbers [ these ] of six or more alkyI groups may be any of a 
saturation alkyI group, a partial saturation alkyI group, a straight chain alkyI group, and a branched 
chain alkyI group, and may have an aromatic series radical, the hydroxyl group, the ester group, 
the amide group, the polyoxyalkylene group, etc. in that structure expression. 
[0027] In addition, as for each of said cationic surface active agent, anionic surface active 
agents, nonionic surface active agents, and amphoteric surface active agents, it is desirable that 
HLB (hydrophilic oleophilic balance) uses three or more things at the point which can improve 
the washing engine performance more. 

[0028] Although the surface active agent made to adhere to a filter filtering medium consists of 
one sort chosen from the group which consists of a cationic surface active agent, an anionic 
surface active agent, a nonionic surface active agent, and an amphoteric surface active agent, or 
two sorts or more in this invention as mentioned above In respect of the air clarification engine 
performance, a cationic surface active agent, a nonionic surface active agent, and an amphoteric 
surface active agent are most excellent, and the anionic surface active agent is inferior in them a 
little compared with these. In respect of detergency Since it becomes an anionic surface active 
agent > nonionic surface active agent > amphoteric surface active agent > cationic surface 
active agent from the excellent direction at order, a nonionic surface active agent can 
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demonstrate the property which was synthetically excellent in both the air clarification engine 
performance and detergency. Therefore, that for which a nonionic surface active agent is used as 
a principal component of a surfactant (the configuration for which a nonionic surface active 
agent is used in the whole quantity of a surfactant is also included) is desirable. Thus, while being 
able to adsorb dust, such as dust in air, and carbon dust, much more efficiently and being able to 
improve the cleanliness efficiency of air more by using a nonionic surface active agent as a 
principal component, the washing engine performance by water, a detergent water solution, etc. 
also improves further, and the playback after use will become very easy. Furthermore, when using 
an anionic surface active agent together with the nonionic surface active agent which is this 
principal component, the washing engine performance can be further raised according to an 
operation of an anionic surface active agent, and when using a cationic surface active agent 
together with the nonionic surface active agent which is this principal component, while being 
able to make with what was excellent in antibacterial ability with the germicidal action of a 
cationic surface active agent, air can carry out improvement in clarification engine-performance 
nearby. In addition, when using a cationic surface active agent together, it is desirable to 
consider as a cationic surface active agent 0.1-5 weight sections to the nonionic surface active 
agent 1 00 weight section. 

[0029] Furthermore, it is desirable that one sort or two sorts or more of nonionic surface active 
agents chosen from the group which consists of an ARUKI roll amide and alkylamine oxide as a 
principal component of said surfactant are used. By using a nonionic surface active agent as a 
principal component, as mentioned above, while being able to improve the clarification engine 
performance of air, the washing engine performance also improves and the playback after use will 
become very easy. In addition, since air oxidation cannot happen very easily, the ARUKI roll 
amide and alkylamine oxide which were chosen as a nonionic surface active agent have the 
advantage which can maintain the cleanliness efficiency which did not deteriorate even if a lot of 
air passed the filter, therefore was excellent over the long period of time. As said ARUKI roll 
amide, coconut fatty-acid monoethanolamide, coconut fatty-acid diethanolamide, etc. are 
mentioned, for example. Moreover, as said alkylamine oxide, alkyldimethyl amine oxides (for 
example, thing of a carbon number 1 2 etc.) etc. are mentioned, for example. 

[0030] In addition, although the above-mentioned specific surfactant is made to adhere to a filter 
filtering medium, if the air filter of this invention is range which does not check this effect of the 
invention, it can also carry out concomitant use addition of the usual oils (natural essential oil of 
straight mineral oil, turpentine oil. etc.), thickeners (polyacrylic acid etc.), an antimicrobial agent, 
the antiseptics, etc. with the surfactant of these specification at arbitration. 
[0031] On the other hand, although anythings can be used and it is not especially limited as said 
filter filtering medium if permeability is securable, a nonwoven fabric sheet, textile fabrics, a filter 
paper, etc. are mentioned, for example. Especially, while using the nonwoven fabric sheet which 
consists of organic fiber can make pressure loss small, it is the point which can be made as it is 
long lasting as a filter, and it is desirable. The nonwoven fabric which consists of hydrophobic 
fiber, such as a nonwoven fabric which consists of hydrophilic fiber, such as a cellulose, for 
example, polypropylene, and polyester, as a nonwoven fabric sheet which consists of organic 
fiber is mentioned. 

[0032] In this invention, although especially the approach of giving a surfactant to a filter filtering 
medium is not limited and may adopt what kind of approach, it is desirable to give by one 
approach of dip coating, a roller-coating cloth method, and a spray coating cloth method from a 
viewpoint which makes a surfactant adhere to homogeneity more to a filter filtering medium. As 
dip coating, the approach immersed in a filter filtering medium, for example into the water 
solution of a surfactant is mentioned, the method of rolling the roller with which the liquid or 
water solution of a surfactant was applied to the roller side, for example as a roller-coating cloth 
method on the top face of a filter filtering medium is mentioned, and the approach of carrying out 
the spray coating cloth of the liquid or water solution of a surfactant, more for example than a 
nozzle tip is mentioned as a spray coating cloth method. 

[0033] Although the air filter of this invention is suitably used as the air filter for automobile 
engines, the air filter of an air-conditioner, the air filter of an air cleaner, and an air filter of a 
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ventilating fan. it is not limited to especially these applications. 
[0034] 

[Example] Next, although the concrete example of this invention is explained, this invention is not 
limited to the thing of these examples. 

[0035] In the 1-% of the weight water solution of the dioctyl dimethylannmonium chloride (trade 
name: "cation DDC-50". Sanyo Chemical Industries, Ltd. make) which is a <example 1> cationic 
surface active agent, after the filter filtering medium which consists of a nonwoven fabric sheet 
(three-layer laminating) with 4mm [ in thickness made from a polyethylene terephthalate fiber ] 
and a diameter of 12mm was immersed, it was made to take out and dry and the air filter was 
obtained. In addition, the coating weight of a surfactant obtained what is 5 % of the weight, the 
thing which is 7 % of the weight, and two kinds of air filters to the weight of a filter filtering 
medium by changing immersion time amount. 

[0036] In addition, a surface (outer layer) is the needle punch nonwoven fabric (110 g/m2) which 
consists of 6 denier fiber / 3 denier fiber =70 / 30 (weight ratio), said filter filtering medium is a 
needle punch nonwoven fabric (70 g/m2) with which a middle lamella consists of 4 denier fiber / 
3 denier fiber =50 / 50 (weight ratio), and a lower layer (inner layer) is the span bond nonwoven 
fabric (130 g/m2) of 2-denier fiber. 

[0037] Two kinds of filters were obtained like the example 1 except having used the sulfo 
succinic-acid dioctyl ester sodium (trade name: "OTP-75" daylight chemical incorporated 
company make) which is an anionic surface active agent as a <example 2> surface active agent. 
[0038] Two kinds of filters were obtained like the example 1 except having used the imidazoline 
mold betaine (trade name: ''energy call C40H", LION, Inc. make) which is an amphoteric surface 
active agent as a <example 3> surface active agent. In addition, coating weight was made into 0.5 
% of the weight and 3 % of the weight to the weight of a filter filtering medium, respectively. 
[0039] Two kinds of filters were obtained like the example 1 except having used the coconut 
fatty-acid diethanolamide (trade name: "friend ZORU FDE", Kawaken Fine Chemicals Make) 
which is a nonionic surface active agent as a <example 4> surface active agent. 
[0040] Two kinds of filters were obtained like the example 1 except having used the alkyldimethyl 
amine oxide (trade name: "AROMOKKUSU DMC-W", UON, Inc. make) which is a nonionic 
surface active agent as a <example 5> surface active agent. 

[0041] Sulfo succinic-acid dioctyl ester sodium which is the coconut fatty-acid diethanolamide 
(trade name : "friend ZORU FDE") / anionic surface active agent which is a nonionic surface 
active agent as a <example 6> surface active agent (trade name : "OTP-75") = two 
(concentration of a surface-active-agent water solution was similarly made into 1 % of the 
weight) kinds of filters were obtained like the example 1 except having used the surface-active- 
agent mixture which consists of 8/2 (weight ratio). 

[0042] Dioctyl dimethylannmonium chloride which is the alkyldimethyl amine oxide (trade name : 
"AROMOKKUSU DMC-W") / cationic surface active agent which is a nonionic surface active 
agent as a <example 7> surface active agent (trade name: two (concentration of a surface- 
active-agent water solution was similarly made into 1 % of the weight) kinds of filters were 
obtained like the example 1 except having used the surface-active-agent mixture which consists 
of "cation DDC-50" =99 / 1 (weight ratio).) 

[0043] Coconut fatty-acid diethanolamide which is a <example 8> nonionic surface active agent 
(the 5-% of the weight water solution of trade name: "friend ZORU FDE" was applied to the roller 
side, it was made to dry and the air filter was obtained, after making 4mm in thickness made from 
a polyethylene terephthalate fiber, and the top face of the filter filtering medium which consists 
of a nonwoven fabric sheet (three-layer laminating) with a diameter of 12mm roll this roller 
subsequently.) In addition, the coating weight of a surfactant obtained what is 5 % of the weight, 
the thing which is 7 % of the weight, and two kinds of air filters to the weight of a filter filtering 
medium by changing the count of rolling. 

[0044] Coconut fatty-acid diethanolamide which is a <example 9> nonionic surface active agent 
(it was made to dry and the air filter was obtained, after carrying out the spray coating cloth of 
the 2-% of the weight water solution of trade name: "friend ZORU FDE" to 4mm in thickness 
made from a polyethylene terephthalate fiber, and the top face of the filter filtering medium 
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which consists of a nonwoven fabric sheet (three-layer laminating) with a diameter of 1 2mm.) In 
addition, the coating weight of a surfactant obtained what is 5 % of the weight, the thing which is 
7 % of the weight, and two kinds of air filters to the weight of a filter filtering medium by changing 
spray time amount. 

[0045] The filter filtering medium to which the <example 1 of comparison> surfactant is not made 
to adhere was made into the air filter. In addition, a filter filtering medium consists of a nonwoven 
fabric sheet (three-layer laminating) with 4mm [ in the same thickness made from a polyethylene 
terephthalate fiber as said example ], and a diameter of 1 2mm. 

[0046] The liquid paraffin was made to adhere to the same filter filtering medium as the <example 
2 of comparison> example 5% of the weight, and the air filter was obtained. 
[0047] The following trial was performed to each air filter obtained as mentioned above. These 
results are shown in Tables 1-3. 

[0048] Two-step cylindrical shape-like glassware with which opening of the <air clarification 
performance test> both ends was carried out (an end side half soma by the shape of a cylindrical 
shape with a bore [ of 9cm ].x die length of 12cm) Two things of the configuration by which this 
was joined to the other end side half soma of the shape of a cylindrical shape with a bore [ of 
2cm ] X die length of 15cm through the diameter reduction inclination step (one side ''the 1st 
glassware") It arranges in the mode which confronted each major-diameter side opening, another 
side — "the 2nd glassware" — saying — among these while an air filter is put, it fixes in this 
condition and free passage connection of the minor diameter side opening (bore of 2cm) of the 
1st glassware is made at suction opening of the suction pipe of the Mitsubishi Electric vacuum 
cleaner (a trade name — " — the god of the wind — SC-S30") Minor diameter side opening 
(bore of 2cm) of the 2nd glassware has been arranged in the mode which attends the base of the 
glass beaker of 300mL(s). 500mg carbon black or 200mg 1 1 sorts of JIS dust is put into the glass 
beaker of 300mL(s). The vacuum cleaner was operated by the reinforcement of "weakness" and 
suction of carbon black or dust was made to perform for 1 minute (the through put of air is a 
part for 1 .3m3/). Subsequently, the weight of the carbon black which the air filter separated, or 
dust was computed, and air cleanliness efficiency (%) was searched for from this. In addition, the 
effective diameter of the filter at the time of suction was 9cm. 

[0049] After immersing each contamination air filter after performing the <washing sex-test> 
above-mentioned air clarification performance test, namely, after attracting carbon black or 1 1 
sorts of JIS dust into 1% dilution water solution of the detergent solution of the following 
presentation and performing ultrasonic cleaning for 10 minutes at a room temperature, a rinse for 
2 minutes was performed twice and washing removal nature was investigated. That in which 
carbon black or 1 1 sorts of JIS dust remained so much is set to "1." That in which carbon black 
or 1 1 sorts of JIS dust was carrying out residual adhesion a little is set to "2." What was able to 
carry out washing removal finely for a short time was set to "4", what was able to carry out 
washing removal finely in predetermined time was set to "3", and washing removal nature was 
evaluated, having used as "5" what was able to carry out washing removal finely extremely for a 
short time. 

(Presentation of a detergent solution) The Lipolan LB-440 (LION make) 30 weight section, the 
meta-sodium-silicate 9 monohydrate 5 weight section, the sodium-polyacrylate (molecular 
weight 8000) 2 weight section, the water 63 weight section. 

[0050] Next, the same surfactant as the beginning was made for the air filter after the above- 
mentioned washing to adhere similarly again, and air cleanliness efficiency (%) was searched for 
based on said air clarification performance test method. 
[0051] 
[Table 1] 
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[0052] 
[Table 2] 
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[0053] 
[Table 3] 
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[0054] While air cleanliness efficiency is greatly excellent in the air clarification engine 
performance, if a detergent water solution washes, adhesion dust and a surfactant can carry out 
washing removal of the air filter of the examples 1-9 of this invention easily, so that clearly from 
Tables 1-3. And if a surfactant is made to adhere again, since the outstanding air cleanliness 
efficiency equivalent to the first stage will be acquired, recycle use (reuse) is attained and it can 
fully respond to the request of environmental preservation. 

[0055] On the other hand, the air filter of the example 1 of a comparison did not have enough air 
cleanliness efficiency, and was inferior to the air clarification engine performance in it. moreover, 
the air filter of the example 2 of a comparison — detergency evaluation — carbon black 
adsorption and 1 1 sorts of JIS dust adsorption — all were "1", even if the detergent water 
solution washed, adhesion dust could not be removed, but recycle use was impossible. 
[0056] 
[Table 4] 
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[0057] The result of having investigated how the porosity (the Flagyl porosity, JIS LI 096) of a 
filter having changed before and after making the above-mentioned surface active agent adhering 
to a filter filtering medium is shown in Table 4. As compared with processing before, permeability 
is improving by carrying out adhesion processing of the surfactant so that clearly from this table 
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4. Thus, the fluff of the configuration fiber of a filter filtering medium etc. applies, and is put by 
adhesion processing, and it is presumed to depend on the opening volume having increased that 
permeability improves by adhesion processing of a surfactant. Thus, there is also an additional 
advantage that permeability improves by adhesion processing of a surfactant. 
[0058] 

[Effect of the Invention] As mentioned above, since the air filter of this invention is making the 
above-mentioned specific surface active agent adhere to a filter filtering medium, it can carry 
out adsorption treatment of dust, the carbon dust, etc. effectively out of air, and is excellent in 
the air clarification engine performance. Moreover, if water, a detergent solution, etc. wash after 
use, since the surfactant which is adsorbing dust tends to be flushed upwards by water and this 
surfactant itself has detergency, adhesion dust and a surfactant can carry out washing removal 
easily very much from a filter filtering medium. Therefore, if the above-mentioned specific 
surfactant is made to adhere to the filter filtering medium after washing again, since a reuse can 
be carried out repeatedly and it excels in recycle nature, it can avoid making a filter into disposal 
and can fully respond to the request of environmental preservation. 

[0059] When a nonionic surface active agent is used as a principal component of a surfactant, 
while being able to improve the cleanliness efficiency of air more, the washing engine 
performance can also improve further and the playback after use will become very easy. 
[0060] When one sort or two sorts or more of nonionic surface active agents chosen from the 
group which consists of an ARUKI roll amide and alkylamine oxide as a principal component of a 
surfactant are used, since air oxidation cannot happen very easily, in addition to the improvement 
effectiveness in cleanliness efficiency of said air, and the improvement effectiveness in the 
washing engine performance after use, there is an advantage which can maintain the air 
clarification engine performance in which it excelled over the long period of time. 
[0061] When the nonwoven fabric sheet which consists of organic fiber as a filter filtering 
medium is used, there are an advantage which can make pressure loss small, and an advantage 
which can attain reinforcement as a filter. 

[0062] Since more uniform adhesion is attained when a surfactant is given to a filter filtering 
medium by one approach of dip coating, a roller-coating cloth method, and a spray coating cloth 
method, air cleanliness efficiency can be raised further. 



[Translation done.] 
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